Background: Distinct changes in alcohol use etiologies occur during adolescence and young adulthood. Additionally, measured environments known to influence alcohol use such as peers and parenting practice can interact or be associated with this genetic influence. However, change in genetic and environmental influences over age, as well as how associations with measured environments change over age, is understudied.
A LCOHOL USE ETIOLOGIES dynamically change over adolescence and young adulthood. Alcohol use twin studies indicate that shared/common environment (C) influences are strongest in early adolescence and then decline in strength until young adulthood (Kendler et al., 2008; Seglem et al., 2016) . Unique environmental influences (E) are moderate, but stable, over adolescence and young adulthood. Finally, additive genetic influences (A) are weakest in early adolescence and steadily increase in strength until young adulthood (Kendler et al., 2008) .
Such trends may overlook developmental nuances. Genetic influences that become important in later adolescence and early adulthood may pertain specifically to genes that directly relate to alcohol use (e.g., ALDH cluster; Irons et al., 2012) , or are more influential for severe alcohol use (e.g., alcohol use disorder; Van Beek et al., 2012) . However, there may be earlier genetic influences (e.g., early-mid-adolescence) on alcohol use that relate to broader externalizing behavior and on general alcohol consumption (Aliev et al., 2015; Kendler et al., 2011; Meyers et al., 2014) . The measured environmental influences that contribute to shared and unique environmental latent factors may be age specific as well. For example, measured environments specific to adolescence may include constraints (e.g., barriers to alcohol availability, higher behavioral monitoring) that impede alcohol use. Although behavior genetic research focuses less on specifying measured environmental influence compared to measured genetic influence, identifying age-specific environments may be important for further examination of gene-environment interplay. For example, Kendler and colleagues (2011) documented that genetic influences for alcohol use are stronger for adolescents living in more permissive environments with easier access to alcohol.
Traditional biometric approaches often fail to represent qualitatively unique genetic and environmental alcohol use etiologies (i.e., broad externalizing vs. alcohol specific) as a function of age. Few twin models estimate multiple genetic and/or environment factors (e.g., Adkins et al., 2015; Edwards et al., 2016) or include age-specific etiologies over development. Those that do so present mixed results on agespecific latent etiologies. Edwards and Kendler's (2013) examination of multiple A, C, or E factors for alcohol use from adolescence to young adulthood documented both an early adolescence and late adolescence additive genetic factor. Similarly, Van Beek and colleagues (2012) documented that a single all-ages A factor accounted for heritability in alcohol abuse and dependence over adolescence and adulthood, although there were age-specific E factors.
Parent and Peer Influences
Developmental alcohol use models (e.g., deviance proneness; Sher, 1991) propose that familial contexts marked by negative parenting styles and positive reinforcement for alcohol use (modeling, availability) are risky environments for early childhood or adolescent drinking (Chartier et al., 2010) . Parenting practices associated with adolescent alcohol use include lower behavioral control or monitoring and lack of parental closeness (Barnes et al., 2000; Dick et al., 2007; Ennett et al., 2008) . Parenting practice-adolescent alcohol use relationships tend to be reciprocal, poor parenting practices influence subsequent alcohol use, and adolescent alcohol use leads to a decline in the quality of parenting practices (e.g., Clark et al., 2008) . As adolescents age, parenting influences diminish in importance. Parenting effects on alcohol use become mediated or moderated by peer influence (Abar and Turrisi, 2008; Nash et al., 2005; Windle, 2000) , although parental influence on alcohol use does not completely disappear by young adulthood (Wood et al., 2004) . Peer influences, typified by selection of and socialization by peers, become more prominent over adolescence and young adulthood (Brechwald and Prinstein, 2011) . Alcohol use becomes an important criterion for selecting friends in adolescence; both abstinent and drinking adolescents prefer to select friends who drink (Osgood et al., 2013) . In addition to selection influences, adolescents' and young adults' level of alcohol use is maintained/escalated via friend and peer alcohol use norms and friends' own drinking behaviors (Bosasri et al., 2007; Ennett et al., 2008) .
From a behavioral genetic perspective, parent and peer influences are social environments that contribute to both C and E factors. For example, peer deviance affiliation and parental knowledge relate to both C and E variance explaining alcohol use (Cooke et al., 2015) . However, parent and peer influences can relate to genetic influence. For example, both parents and peers moderate heritability of alcohol use (Cooke et al., 2015; Harden et al., 2008; Miles et al., 2005) . Previous research has also documented passive (heavier drinking parents have poorer parenting; Latendresse et al., 2008; Van Zundert et al., 2006) and evocative (child's predisposition to alcohol use influences parenting practices; Bounteress et al., 2017) gene-environment correlations. Active gene-environment correlations are evident in peer influence, particularly selection. Adolescents are more likely to select peers with similar genotypes (i.e., assortative friendship), and friendship groups tend to be more homophilous for specific gene variants (e.g., Fowler et al., 2011) . Children and adolescents genetically predisposed to externalizing behavior are more likely to select alcohol-using peers (Fowler et al., 2007; Harden et al., 2008) .
Current Study
This study had 2 main purposes. First, we wanted to examine a developmental, biometric model of alcohol use across adolescence and young adulthood assessing both early-use trajectories (e.g., broad externalizing), as well as normative, alcohol-specific trajectories of alcohol use. Second, we wanted to examine relationships between underlying additive genetic, unique environment, and common environment etiologies of alcohol use and 3 commonly related measured environments: peer use, parental autonomy granting, and maternal closeness. We were interested to see whether these measured environments would be more influential at specific ages and to specific etiologies. Health) . Ages ranged from 12 to 21 at WI to 17 to 27 at WIII. Only the first 3 waves were used, due to lack of assessment of covariates (i.e., autonomy granting and peer influence) at WIV.
MATERIALS AND METHODS

Participants
Procedure
The study consisted of the first 3 in-home waves (WI collected 1994 (WI collected to 1995 WII collected 1995 WII collected to 1996 WIII 2001 WIII to 2002 . Procedures regarding twin and sibling data collection are further discussed in Harris and colleagues (2006) .
Measures
Alcohol Use. Alcohol use was a composite 4-item measure at all waves. Past-year frequency of typical (any) drinking, binge (5 or more drinks) drinking, and drunkenness was measured by a 8-point Likert scale from 0 (never) to 7 (every day or almost every day). Quantity of drinking on a typical day was initially measured by an open-ended frequency count and was recoded into a 6-point scale where "0" indicated "no drinks/never drank" and "5" indicated "5 or more drinks." Both past-year typical and risky drinking items were included in this measure to capture broad alcohol use; this measure has previously been established as highly reliable across time in genetically informative designs (Agrawal et al., 2011) . Abstainers at each wave were coded as 0. These 4 questions were then summed and standardized across age for all participants. This allowed us to contextualize the mean with respect to an individual's natural trajectory of alcohol use over age. An over-age approach was used for all standardized variables. Autonomy Granting. Autonomy granting was measured only at WI and WII. Adolescents were asked whether they were allowed to make 7 everyday decisions on their own (e.g., "Do your parents let you make your own decisions about: the time you must be home on weekend nights; the people you hang around with"). Items were assessed by a binary yes/no score. These items were averaged and standardized across age 70. Higher scores indicated greater parental control.
Maternal Closeness. Maternal closeness was measured from WI to WIII. There were differences in measurement between the WI and WII measure and the WIII measure. Adolescents in WI and WII responded to 5 items regarding maternal relationship. Responses ranged from 1 (not at all) to 5 (very much) for 2 questions (e.g., "How close do you feel to your mother?") and from 1 (strongly agree) to 5 (strongly disagree) for 3 statements (e.g., "Most of the time, your mom is warm and loving towards you"). At WIII, closeness was measured by 3 questions. For 2 questions, responses ranged from 1 (strongly agree) to 5 (strongly disagree) (e.g., "you enjoy doing things with your mother"). Response ranged from 1 (extremely close) to 5 (not close at all) for the third question ("how close do you feel to your mother?"). Items were recoded such that higher responses reflected higher closeness. Measures were tested for configural invariance by placing all items in a latent factor. Friends' Drinking. Friends' drinking was measured at WI to WIII, with the question "Out of your three best friends, how many drink alcohol at least once a month?," and was scored on a scale from 0 (no friends) to 3 (all friends).
Analytic Plans
Age Restructuring. Data were restructured from a wave-based to an age-based format, similar to an accelerated cohort design (e.g., Bell, 1953) . Although this approach increased missingness within the variables (e.g., alcohol use at age 13, compared to alcohol use at WI), such an approach was critical for estimating developmental change. As noted by Grimm and colleagues (2017, p. 237) , we categorized the continuous ages into bins or time windows to characterize differential effects in the model across age. Age categories were selected to maximize data at each age (data) point 1 and secure an adequate amount of data in each age bin. Ages were accordingly binned as 13-14, 15-16, 17-18, 19-20, 21-22, 23-24, and 25-27 , for all variables except autonomy granting. Autonomy granting extended from age bins 13-14 to 19-20, as it was only assessed in the first 2 waves of measurement. WI and WII were only 1 year apart; therefore, some individuals were counted twice in 1 bin. For these participants, we took the average of their age-based data points.
Biometric Modeling. All biometric models were based on a psychometric, factor modeling approach as outlined in Wang and colleagues (2015) . The psychometric approach allows for finegrained age-based assessments through estimating dimensionality of the observed data. Psychometric analyses of phenotypic data can be used as a basis for uncovering multiple dimensions of latent A, C, and E factors that involve multiple data points (Franic et al., 2013) . We first fit psychometric confirmatory factor analysis models based on the observed covariance structures to assess data dimensionality. We then tested a traditional biometric model (1 factor per latent construct) to a multidimensional biometric model based on the best-fitting psychometric model. Better fit of the multidimensional model would indicate unique, developmentally sensitive A, C, and E effects on alcohol use, compared to a unidimensional genetic or environmental structure that persists in influence over time. Figure 1 displays an example biometric model estimation for age bins 13/14 to 17/18. Each twin or sibling had individual A and E latent factors. Additive genetic factors were correlated based on heritability, unique environment factors were orthogonal between twin/siblings, and common environment factors were shared between twins/siblings, to increase parsimony. Item loadings remained freely estimated, factors were identified by constraining variances to 1, and item means were set to 0. Item loadings, residual variances, and factor means were all constrained across twins/siblings. Using this process, we calculated model predicted variable means (e.g., mean scores of alcohol use at each age as predicted by the individual factors) and the variances attributed to the A, C, and E factors at each time point (age). Model-predicted means for individual age bins within each A, C, and E factor were calculated by multiplying the unstandardized item loading by the unstandardized factor mean. Variance attributed to A, C, and E factors at each time point was calculated by dividing the square of the standardized individual factor loading by the sum of all squared factor loadings across A, C, and E dimensions. For example, using the factor structure for the best-fitting model (see below), the proportion of variance of alcohol use explained by early additive genetic influence at age bin 13-14 can be expressed by Equation 1:
All models were estimated using Mplus version 7.1 (Muth en and Muth en, 1998 Muth en, -2012 .
Examining Covariate Relations with Biometric Etiologies
We examined correlations between alcohol use and the covariates (friend use, maternal closeness, and autonomy granting) 2 different ways. First, we correlated the covariates at each age with the latent A, C, and E factors. Although all 3 covariates could be measured simultaneously, we examined 1 age bin at a time, as adding more than 1 age bin tended to result in model nonconvergence. Second, we correlated the covariates with the item loadings themselves (i.e., alcohol use at each age). The first method examined how much parenting practices and friend use related to variance of alcohol use explained by A, C, and E at each age bin. The second method examined covariance contributions to the residual at the individual alcohol use item level at each age bin (e.g., how the covariates may relate to the residual variance at each age; in other words, the alcohol use variance not explained by A, C, and E). Thus, the second method served as a follow-up examination that probed for unique differential correlation beyond covariate association with the latent variable. Chisquare difference tests comparing the 2 methods allowed us to examine relative parsimony of the 2 methods.
1
Binning ages was done after initial attempts to estimate the biometric models discussed in the article using individual ages. These models failed to converge due to sparseness. Syntax and output of these attempts are available by request.
RESULTS
Phenotypic Descriptives and Twin Correlations
Table 1 displays the number, percentage, and gender of sibling pairs and gender of sibling pairs. The average age of discordance for full-siblings was 2.22 (SD = 1.15), the age range was 0 to 8 years, and 95% of full-siblings had a 4 year or less age difference. The average age of discordance for half-siblings was 2.72 (SD = 1.38), the age range was 0 to 7 years, and 88% of half-siblings had a 4 year or less age difference. The mean age for alcohol use onset was 16.74 (SD = 3.10). Figure 2 documents standardized means (standardized across age) for all variables. As evidenced from Fig. 2 , alcohol use, friends' alcohol use, and autonomy all increased over age at a similar rate over time, while maternal closeness was slightly higher than average for 13-and 14-year-olds and then remained stable from 15 to 27. Table 2 displays the withinpair correlations for alcohol use. Twin/sibling alcohol use scores were similarly correlated for all twin/sibling groups at the earliest age bin (13) (14) . Correlations between MZ twins were higher compared to all other twin/sibling pair correlations starting at age bin 15-16, indicating genetic influence.
Phenotypic and Biometric Model Fitting
We estimated psychometric models to examine the underlying latent structure of the age-based alcohol use data. Table S1 displays model fit indices for all analyses described below. A 2-factor age-based model, which included an early factor (ages 13-14 to [19] [20] and an overall factor, was the best-fitting phenotypic model. 2 We then examined a multiple-group gender model to examine whether the 2-factor model would fit well for both men and women. The multiplegroup model did not perform significantly worse than the full-sample model (see Table S1 ), demonstrating longitudinal configural invariance (Newsom, 2015) . Items in the multiplegroup model were then constrained to be equal between men and women to test for metric invariance. Although the model fit became significantly worse indicating metric noninvariance, model fit indices indicated that including both genders in 1 model was acceptable.
We then fit a biometric model that included early overall A, C, and E factors. Table 3 displays model comparisons for a 2-factor multidimensional model compared to (i) a traditional unidimensional A, C, and E model and (ii) a model that dropped A, C, and E early factors individually. The multidimensional 2-factor model was a significantly better fit Initially, a 3-factor model that included an overall, early, and late factor (which contained age bins 19-20 to 25-27) was the best fitting model (see Table S1 ); however, when this was estimated as a biometric model, there was no convergence. Additional models were estimated, removing the late factor from the A, C, or E models individually, to try and attain convergence. Only the late additive genetic factor could be added for model convergence. This slightly improved the model fit when comparing this model to the best-fitting 5-factor model (v 2 (402) = 666.19, CFI = 0.90, RMSEA = 0.03, SRMR = 0.14; Dv 2 (5) 11.36, p > 0.05; chi-square difference test based on comparison with best fitting model from Table 3 ). Due to increasing computational demands needed for the covariate models, the late additive genetic factor was not included. Model fit for all tested models is available upon request. 2154 compared to the unidimensional model. Dropping the early C latent factor did not significantly worsen the model; however, dropping the early A and E factors made the model fit significantly worse (see Table 3 ). Therefore, the best-fitting model had 5 factors: early and overall additive genetic factors (EA and OA), early and overall unique environment factors (EE and OE), and an overall common environment factor (OC). Early factors related to age bins 13-14 to 19-20 and overall factors related to age bins 13-14 to 25-27.
As there was metric noninvariance between genders for the phenotypic models, we wanted to control for potential gender differences. Only the relationships between gender and OA (b = À0.23, p < 0.05) and OE (b = À0.33, p < 0.05) were significant and kept for the final model. This model fit significantly worse (see Table 3 ); however, we felt that it was important to control for potential gender differences, given previous research that indicates genetic sources of variance in men and women do not overlap completely (e.g., Prescott et al., 1999) . Table 4 displays the biometric item loadings and means for all early and overall A, C, and E factors, which were used to first estimate model predicted variable means. Figure 3 portrays the model predicted variable means for all factors separately by time. The OA and EE factors had the largest influence on alcohol use mean scores. Model predicted means are interpreted by taking into account the unstandardized item loadings and means for the factor. Positive factor means with positive model-predicted means indicate a positive relationship between the factor and the mean alcohol use score at a specific age bin. This is the relationship between the OA factor and the mean alcohol use score starting in late adolescence (e.g., ages 19-20 through 25-27). As seen in Fig. 3 , OA variance is responsible for a majority of the mean differences in alcohol use in late adolescence, distinguishing higher drinkers from other individuals (positive relationship with drinking). In other words, having higher OA factor scores (e.g., specific SNP variants) relates to higher levels of drinking. However, in earliest adolescence (ages 13-14), the same factor relates to mean differences within a population distinguishing lower drinkers from other individuals (a negative relationship with drinking). In other words, having that same OA score in early adolescence related to lower drinking.
Final Biometric Model
The other major contributor to model-predicted mean scores was the EE factor. For this factor, a negative mean with negative model-predicted means also indicated a positive relationship, but as a protective, rather than a risk effect (i.e., lower drinking). Higher EE factor scores related to mean differences within a population distinguishing lower drinkers from other individuals, as indicated by the factor means (Table 4 ) and model-predicted means (Fig. 3) . Figure 4 displays proportions of variance of the alcohol use phenotype explained by all factors by age bin. The standardized scores are presented in Table S2 . Variance explaining earliest alcohol use was primarily attributed to EE (43% at age bin 13-14). At ages 15-16 to 17-18, however, the EA factor explained the majority of variance attributed to alcohol use (15-16: 32%; 17-18: 40%). In young adulthood, there were 3 sequential peaks for the overall factors. Alcohol use at ages 19-20 was explained mostly by the OA factor (32%), at ages 21-22 was explained mostly by the OC factor (30%), and at ages 23-24 to 25-27 was explained mostly by the OE factor (23-24: 30%, 25-27: 24%). Additionally, a large portion of variance in age bins 21-22 to 25-27 was not captured by these factors, and related to the error variance (21-22: 45%, 23-24: 41% 25-27: 42% respectively), as seen in Table S2 . Table 5 displays all covariate correlations with the ACE factors (factor model) and the individual alcohol use items (item model). Friend use had a stronger unique association with alcohol use compared to parenting practices, for both factor and item associations. Friend use was associated with both environmental and genetic variance, although most consistently and positively associated with OC (e.g., friend use was a positive contributor to the environmental influences explaining alcohol use). Friend use had associations with genetic influences in early and later adolescence, but not early adulthood. At the item level, friend use positively correlated with alcohol use at every age. Therefore, friend use was associated with both the variance attributed to alcohol use by A, C, and E, as well as the residual variance not captured by the biometric factors.
Covariate Relationships
Parenting practices had little association with the factors. The only significant association was a negative association between OE and maternal closeness. Parenting practices had more significant associations with the individual manifest alcohol use items; there were negative associations between maternal closeness and alcohol use at ages 15-16, 17-18, and 25-27 and a positive association between autonomy granting and alcohol use at ages 17-18. Table 6 documents model fit indices comparing all factor models and item models. In every instance, correlating the covariates with the factor demonstrated better model fit than correlating the covariates with the individual items. This indicated that overall, any influence that friends or parents may have on alcohol use is typically accounted for by the variance explained by the factors.
DISCUSSION
The purpose of this study was to (i) investigate a longitudinal, biometric model of alcohol use based on the phenotypic data and (ii) examine how such a model related to 3 predictors of alcohol use (friend use, parental behavior control, and maternal closeness). Results supported previous work reporting age-specific pathways for additive genetic influences over adolescence and young adulthood. Covariates related to etiologies differently over time, and these covariates related to genetic and environmental influences in different ways.
Developmental Etiologies of Alcohol Use
The best-fitting model, using a psychometrically informed approach (Franic et al., 2013; Wang et al., 2015) , had 5 factors. There were adolescent only and overall factors for additive genetic and unique environment variances. These results indicate that some genes and environments explain alcohol use over adolescence and adulthood, while others are uniquely important for adolescent alcohol use. Consistent with previous literature (e.g., Kendler et al., 2008; Seglem et al., 2016) , variance of alcohol use explained by A, C, and E factors varied across age. However, specific ages in which A, C, or E had the strongest influence differed in the current study compared to previous studies. Previous literature documents that alcohol use is influenced by C in early adolescence, and A effects in late adolescence/young adulthood, while E influences play a consistent but smaller role. The current study indicates that EA influence seems to account for the most variance in early adolescence (ages 15-16 to 17-18), followed quickly by shifting peaks in OA (ages 19-20) , OC (ages [21] [22] . Due to these novel results, the current study requires replication. However, results in previous studies may have been due in part to the constraints placed on forcing unique factors of early and later etiological variance to be represented by 1 factor over time, or by presupposing a temporal factor structure (e.g., Edwards and Kendler, 2013) , rather than first estimating the underlying patterns of change over time.
Early Adolescent Influences: Genes. EA influence was responsible for most variance attributed to adolescent alcohol use, although both EA and OA factors had influence on model means for adolescent alcohol use. This is consistent with previous research documenting that earlier alcohol use in adolescence is driven by genes related to broader externalizing behaviors (e.g., Kendler et al., 2011; Meyers et al., 2014) . For example, Aliev and colleagues (2015) examined potential genes related to both externalizing behaviors and alcohol use separately in adolescent and young adult samples, finding considerable overlap in the genes related to alcohol use and externalizing behaviors. However, in young adulthood, genes related to specific characteristics of alcohol use, such as metabolism (e.g., the ALDH cluster), start to play significant roles in alcohol use (e.g., Irons et al., 2012) . Therefore, it is likely that the OA factor as documented in this study relates to genes that have such alcohol influences in adulthood, while the EA influences represent more externalizing influences, potentially explaining previous findings documenting low additive genetic influences in adolescence.
Early Adolescent Influences: Unique Environments. The EE factor also had an important influence on alcohol use. This factor was protective such that it related to lower alcohol use. Although behavior genetic research has increasingly paid attention to examining nuanced ways in which measured environments may interact with genes in relation to specific phenotypes (e.g., Young-Wolff et al., 2011), few studies have examined what influences may be limited to specific developmental periods. The impact of EE was strongest at ages 13-14 for the model-predicted means. This was also the time period that EE accounted for the most amount of variance explaining alcohol use. The EE factor modestly related to lower model-predicted means of alcohol use for ages 15-16 to ages 19-20, although alcohol use variance explained by EE dropped sharply at this time. This drop in variance can be explained by the substantial increase in the amount of variance explained by EA from ages 13-14 to 15-16, as increases in proportions of variance explained by 1 factor would require decreases for other factors. Given that specific environments can influence genetic dispositions for alcohol use (e.g., Dick et al., 2001; Rose et al., 2001) , these unique environmental factors may set the stage for genetic predispositions relating to alcohol (e.g., deviance-proneness model, Sher, 1991; developmental cascade model, Masten and Cicchetti, 2010) . This could potentially explain the longlasting effect of EE on means of alcohol use, despite the reduced amount of variance actually attributed to EE within this developmental period.
Adult-Specific Factors. When examining the amount of variance accounted for, the 5-factor model was able to account for approximately 100% of variance for age bins 13-14 to 18-20. However, for the last 3 age bins, there was considerable residual variance. Presumably, this would mean that either the residual variance should actually be part of the overall unique environmental factor, or that there should be an additional adult specific unique environmental factor. The latter has been previously explored by Van Beek and colleagues (2012) , who documented variability within unique environmental factors over adolescence and adulthood. Indeed, there are adult specific environments (or environments that are typically adult-specific), such as marriage and parenthood, that are related to alcohol consumption (e.g., Dawson et al., 2006; Staff et al., 2014 ). An additional adultspecific unique environmental factor may better explain variance in alcohol use for young adults. When biometric models with adult-specific factors were examined, only the late genetic factor biometric model was able to converge, indicating that there was too much data missingness to estimate these models. However, given that adding an adult-specific genetic factor improved model fit compared to the final 5-factor model (see footnote 2), further explorations of adultspecific etiologies of alcohol consumption are warranted.
How Do Covariates Relate to Alcohol Use?
Importance of Friends. Overall, friends had a more pervasive effect on both genetic and environmental alcohol use factors across developmental stage. The strong relations with friend use at various age points and various etiologies are consistent with the large body of literature citing friends as a primary risk influence for drinking behavior in adolescence and young adulthood (Brechwald and Prinstein, 2011; Ennett et al., 2008) . Friends' drinking was positively related to environmental variance (more so for the common than unique factors) and individual item drinking at each time point. The better model fit indices for factor, rather than item correlations, indicated that friend drinking as a measured outcome may contribute to a substantial part of the general variance attributed to either common or unique environment for drinking. The association between genetic variance and friend use is also supported by previous literature documenting gene-environment correlations or interactions (Edwards et al., 2015; Harden et al., 2008) . However, these associations stopped after late adolescence. This finding is consistent with research indicating gene-environment correlations for deviant/externalizing friends. If this is the primary genetic influence also responsible for alcohol use in adolescence, there is most likely overlap between genetic variance explaining adolescent drinking behavior and genetic variance explaining selection of drinking friends.
(Un)importance of Parents. Parenting practices had little overall influence, consistent with research indicating that although parents are important early on, parental influences on alcohol use start to become more distal as adolescents become more independent (Abar and Turrisi, 2008; Windle, 2000) . Parenting practices also had no relation with genetic alcohol use variance. Potential nuances of gene-environment correlations or interactions, particularly with weaker influences or time-bound effects which are more finely resolved than those captured by the age bins considered here, may not be captured by the models in this study. The few relations captured are consistent with previous literature, with negative relationships between environmental alcohol use variance and maternal closeness and positive relations between environmental alcohol use variance and autonomy granting (e.g., Ennett et al., 2008) . Parenting practices were more strongly associated with the residual than with the genetic and environmental factor variance explaining alcohol use. There may be parenting practices (e.g., alcohol-specific monitoring) more relevant to the common/unique environments explaining alcohol use at different ages. Associations with residual variance may also represent distal, rather than proximal effects; parenting practices tend to become mediated by friend use (Abar and Turrisi, 2008; Windle, 2000) . Therefore, parenting practices may influence the measured environments that make up the latent C and E factors, but not be directly part of them.
Limitations and Future Directions
The main limitation of this study is the amount of missing data within our sample. We were able to examine a large age range (age 13 to age 27); however, the nature of the data (3 waves, each wave with an age range of 10 years) forced us to make compromises to our model, particularly with the covariate analyses. Adding covariates for more than 1 age bin at a time resulted in nonconvergence; therefore, we were not able to comprehensively examine all covariates simultaneously in 1 model (which would have allowed for examining if a covariate at a specific age was influential while controlling for all other ages). Additionally, due to the large amounts of missingness, we decided to model men and women simultaneously while controlling for gender, rather than testing for gender-specific model and accompanying invariance analyses. Original phenotypic models had configural invariance, indicating that the overall factor structures were similar for men and women. However, the model lacked metric invariance, indicating that items (e.g., alcohol scores at each age) related to the factors differently in men and women. Future research should examine how gender may uniquely play a role in the relation between early or overall etiologic factors and covariates, as well as the possibility of differential measurement reliability as a function of sex across ages examined. A model with less missing data would better permit estimation of the models and a more finegrained resolution of the age-related differences. We were also not able to further explore a late (adulthood only) factor. Initial phenotypic exploration indicated that such a model may be a better fit compared to the 5-factor model. This idea was further supported by the large amount of residual variance that was not captured by the overall A, C, and E factors in young adulthood. Results may have been different if we included only twins, compared to twins and siblings, as age differences between siblings may have produced uniquely different influences (i.e., older sibling influences) compared to twins (Poelen et al., 2007; Scholte et al., 2008) . Additionally, results may have differed if we constrained the sample to individuals who reported initiating at WI (i.e., "pure" nonabstainers). To test this, we attempted to test models in which only those who reported drinking at WI were included in the models (similar to the tests by Edwards and Kendler [2013] , who use a similar approach of allowing for natural age differences in onset behavior); however, none of these models were able to be estimated, most likely due to the fact that the substantially reduced N was paired with increased sparseness (and possible lack of coverage at all age bins).
Future research should examine how etiologies may change as a combined function of age and stage of use, as onset of alcohol use is more related to environmental factors, and progression to heavier use is influenced more by genetics (e.g., Fowler et al., 2007; Pagan et al., 2006) . Few studies have attempted to disentangle age and stage, and it may be prudent, particularly given the current results, to examine either stage of use across time or age by stage of use. For example, Poelen and colleagues (2008) examined different stages in early adolescents exclusively; contrary to other studies, the authors found that there was a substantial genetic contribution to initiation. Future research may benefit from examining adolescent-specific environments relating to drinking behavior. Research indicates that early adolescent alcohol use is possibly a causal risk factor for higher adulthood alcohol (e.g., Deutsch et al., 2013 Deutsch et al., , 2017 . Extreme risk factors linked to high levels of alcohol use that exclusively occur in childhood and adolescence (e.g., child abuse, Dube et al., 2006; parental divorce, Sartor et al., 2007) may account for environmental variance related to alcohol use.
CONCLUSIONS
Twin studies continue to be a powerful way to examine phenotypic infrastructure. They allow us to assess the weight of impact of measured environments, in addition to how phenotypes manifest from an interrelation of genetic and environmental influences. It is critical to account for dynamic changes in phenotypes and underlying mechanisms. This is particularly important for complex, developmental phenotypes such as alcohol use, a behavior that transitions from taboo, to tolerated, to treasured, over adolescence and young adulthood.
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